Characterization of 30 microsatellite markers in distylous
(Appendix 1) following a modified version of the cetyltrimethylammonium bromide (CTAB) protocol (Doyle and Doyle, 1987) . We prepared a library using a NEBNext Ultra II DNA Library Prep Kit for Illumina (New England Biolabs, Ipswich, Massachusetts, USA). We performed sequencing on a HiSeq X-Ten sequencer (Illumina, San Diego, California, USA) using 2 × 150 bp read length. Raw reads were obtained and deposited in the National Center for Biotechnology Information Sequence Read Archive (BioProject ID PRJNA485859; accession no. SRP157868). Using Geneious version 6.0 (Biomatters, Auckland, New Zealand), the resulting 10,687,169 raw reads were quality filtered by trimming adapter sequences and by removing reads with quality scores <10. Using the built-in Geneious assembler, the cleaned reads were then assembled into 55,878 contigs with high sensitivity/medium for the sensitivity setting. Plastome contigs were identified using BLASTX against GenBank and were excluded. We used the MIcroSAtellite identification tool (MISA; Thiel et al., 2003) to identify unique reads containing microsatellites based on the following criteria: more than five repeats for dinucleotides to hexanucleotides and 100 bp for the maximal number of bases between two adjacent microsatellites. Minimum product size was set to 100 bp. A total of 3264 contigs contained at least one microsatellite. Two hundred simple sequence repeat (SSR) loci with di-or trinucleotide repeats were randomly selected for further characterization. Primers were designed for these loci using PRIMER version 5.0 (Clarke and Gorley, 2001) using the automatic search model to detect paired PCR primers of 24 bp in length. We used a Veriti 96-well Thermal Cycler Gradient PCR Machine (Applied Biosystems, Foster City, California, USA) to test and optimize these primers initially.
Preliminary amplification tests were carried out with four individuals of P. sinolisteri var. sinolisteri from the SIN_QBX population (Appendix 1). We performed PCR amplification using the following protocol: 20-μL total reaction volume containing 10 μL of Master Mix (Tiangen Biotech, Beijing, China; including 3 mmol•L final extension step at 72°C for 5 min. We separated and visualized PCR products using a QIAxcel capillary gel electrophoresis system (QIAGEN, Valencia, California, USA) with an internal 10-300-bp size standard. Out of the 200 primer pairs that we tested, 30 microsatellite loci amplified successfully with suitable fragment lengths and showed polymorphism (Table 1) . For these 30 successful loci, we measured polymorphism in 36 individuals obtained from three natural populations of distylous P. sinolisteri var. sinolisteri and six individuals from one population of homostylous P. sinolisteri var. aspera (Appendix 1). We calculated basic population genetic parameters of diversity, including the number of alleles and observed and unbiased expected heterozygosity, using GenAlEx version 6.5 (Peakall and Smouse, 2012) . We tested for deviations from Hardy-Weinberg equilibrium at each locus using GENEPOP version 4.0.7 (Rousset, 2008) . Null alleles were detected by MICRO-CHECKER (van Oosterhout et al., 2004) .
The number of alleles per locus ranged from one to 19, with a mean (±SD) = 4.42 ± 1.977 (Table 2) . Among polymorphic loci, the observed heterozygosity and expected heterozygosity ranged from 0-1.000 (mean ± SD = 0.564 ± 0.260) and 0.083-0.882 (0.626 ± 0.180), respectively. The inbreeding coefficient ranged from −0.599 to 1.000. Some loci deviated significantly from Hardy-Weinberg equilibrium in each population (Table 2) , as a result of heterozygote deficiency. This can likely be attributed to the presence of null alleles as detected by MICRO-CHECKER (Table 2) . Among the 30 SSR markers, 29 loci were successfully amplified in P. sinolisteri var. aspera (Table 2) .
CONCLUSIONS
The microsatellite markers that we have isolated in P. sinolisteri var. sinolisteri will provide a valuable resource for investigating mating systems, population genetic structure, and phylogeography in P. sinolisteri and its varieties. It will be of particular interest to investigate the evolutionary relationships between distylous and homostylous populations and determine the number of transitions from outcrossing to selfing and their genetic consequences. The high discriminatory power of the microsatellite markers that we have identified will also be useful for parentage analysis and measures of disassortative mating in populations and should provide opportunities to evaluate the potential influence of ecological, demographic, and reproductive factors on mating patterns.
